The results of self-consistent band-structure calculations and the measured Debye temperatures are used in conjunction with the theory of Gaspari and Gyorffy to determine the electron-phonon interaction q, and the 
I. INTRODUCTION
A theory of electron-phonon interaction was formulated by Gaspari and Gyorffy' (GG) within the rigid-muffin-tin approximation, in terms of quantities obtainable from energy-band-structure calculations. Since the appearance of this first paper, ' the QQ theory has been applied to calculating the mass-enhancement factor~and the superconducting transition temperature T, for several transition metals ' ' and transition-metal compounds. '6' These calculations have led to the conclusion that band-theory-based evaluation of some of the parameters that control superconductivity is reliable, and that there is reasonable hope to expect theoretical predictions of higher-T, materials.
With this thought in mind we present here a systematic study of the variation of the electron-phonon interaction q, the mass enhancement & and T" as a function of the atomic number Z, for 32 metals with Z =1-49.
II. CALCULATIONS
We have used self-consistent potentials generated by three of us [Morruzzi, Janak, and Williams (MJW) ] in the course of total-energy calculations by the Korringa-Kohn-Rostocker method which are reported elsewhere. ' These potentials were found using the Hedin-Lundqvist' treatment of exchange and correlation. The calculations for those materials which have the hcp structure were done in either the fcc or bcc structure, with the lattice constant determined by using the same density as in the real hcp structure. MJW It is also important to note, when looking at Fig. 4 , that our calculations are fully in agreement with the Matthias rule which correlates maximum T, for electron-per-atom ratio of 4.5 and 6.5 and a minimum T, at 5.5. for the non-fcc or -bcc materials, we believe that by using the Gaspari-Gyorffy theory, the results of self-consistent energy-band calculations, and the measured e& we can reliably account for all the high-temperature superconductors in the first half of the Periodic Table. We view this as a promising step in the direction of predicting new superconductors in more complex materials.
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